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Desiccation tolerance (DT) is observed across all biological
kingdoms and is a relevant phenomenon in an ecological, social
and economic context. In face of imminent climate changes DT will
become a highly relevant trait for crop production, as well as for wild
plant species conservation. When did desiccation tolerance ﬁrst
appear? How can any organism survive complete drying? What are
the structural, molecular, biochemical and genetic principles in-
volved in this phenomenon? Are the mechanisms orchestrating DT
conserved among the biological kingdoms? Inspired by these
questions and the proven complexity of this trait we have developed
an experimental system to re-establish DT in Arabidopsis thaliana
seeds. We show that the incubation of desiccation sensitive (DS)
germinated Arabidopsis seeds in a polyethylene glycol (PEG)
solution, in exogenous abscisic acid (ABA), or a combination of both,
re-activates the mechanisms necessary for expression of DT. By using
this model of loss and reestablishment of DT in combination with
ABA-deﬁcient and -insensitive mutants, we prove that ABA is
necessary for the reestablishment of DT and hypothesize that the
events upstream of ABA signaling are not necessary to rescue DT.
Furthermore, we demonstrate that ABA sensitivity correlates with
the developmental window of the seed/seedling in which DT can be
rescued. We also explored this system to investigate the trans-
criptome, the primary metabolome and the total proteome involved
in DT as a ﬁrst attempt to uncouple osmotic and ABA speciﬁc
pathways that are regulating this trait.
doi:10.1016/j.sajb.2013.02.071
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Despite the signiﬁcant advances made in decreasing the burden
of malaria in recent years, the disease remains one of the major
causes of mortality in many countries. Emergence of resistant
Plasmodium species and the lack of diversiﬁed chemotherapeutic
agents provide the rationale for bioprospecting for novel antimalarial
treatments. The main aim of the study was to bioprospect for
antimalarial plant products by means of metabolomics. Extracts from
twenty indigenous antimalarial plant species were screened for
antiprotozoal activity and then subjected to NMR-based meta-
bolomic analysis. Of all the extracts assayed, ten plant extracts
exhibited signiﬁcant in vitro antiplasmodial activity (IC50≤5 μg/ml).
The Principal Component Analysis (PCA) of the acquired 1H NMR
spectra could not separate the analysed plant extracts according to
the detected antiplasmodial bioactivity. The observed lack of PCA
clustering pattern is attributable to the biochemical variation
inherent in the plant samples. Application of supervised Orthogonal
Projection Least Square (OPLS) to the 1H NMR proﬁles resulted in a
discrimination pattern that could be correlated to bioactivity. A
contribution plot generated from the OPLS scoring plot illustrated
the classes of compounds responsible for the observed grouping.
Based on the results of the study, metabolomics can be used to
globally identify classes of plant secondary metabolites that are
responsible for antiplasmodial activity. Metabolomics can therefore
probably be used to accelerate the process of drug discovery because
classes of compounds that are associated with bioactivity can be
identiﬁed and targeted for at an early stage of experimentation.
doi:10.1016/j.sajb.2013.02.072
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A Geographic Information System (GIS) is a tool that combines
statistics with geographic locations to create informative maps.
The use of GIS technology to document the indigenous knowledge of
an area has become more prevalent. This study used GIS to describe
and analyse the collection tracks of traditional healers with
respect to where the most important collecting sites are located
and overlay that with data of vegetation types and communities. For
the ﬁrst time, healers’ pathways were digitized, geo-referenced and
linked to other information on the medicinal species around
Blouberg Mountain, making this information easier to analyse
and access. Forty eight medicinal species were documented from
the 16 tracks surveyed. Areas of high use or areas impacting on
sensitive vegetation types are clearly evident and can be targeted for
immediate remedial action. This information, particularly that
regarding species of medicinal use and most impacted areas of the
mountain, will be invaluable to Limpopo conservation ofﬁcials who
are in the process of implementing a conservation plan for the
province.
doi:10.1016/j.sajb.2013.02.073
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Bowiea volubilis is a geophyte which occurs in the eastern parts of
South Africa from the Eastern Cape and northwards throughout Sub-
Saharan Africa. Due to its medicinal value, B. volubilis is under severe
pressure from local communities for use in traditional medicines. In
South Africa, the bulbs of B. volubilis are sold and used in traditional
medicines for treatment of numerous ailments and as a result, the
species has exhibited an estimated minimum decline of 30% over the
past 30 years. The current study compared the antimicrobial
properties of in vitro-cultured and outdoor-grown B. volubilis in an
effort to validate and promote the use of micropropagated plants as
alternatives to outdoor grown plants in traditional medicines.
Extracts of micropropagated and outdoor-grown B. volubilis were
evaluated against Escherichia coli, Staphylococcus aureus and Candida
albicans using microdilution assays. The dichloromethane (DCM)
extracts of micropropagated and outdoor-grown plants showed no
difference in antibacterial activity with minimum inhibitory con-
centrations (MIC) of 3.13 mg/ml against E. coli. Micropropagated
B. volubilis (water extract) was found to have the better MIC
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